This paper shows the dynamics of gold prices in the Gold Exchange in NEW YORK using a dataset that includes global macroeconomic indicators, financial market indices, quantities and prices of energy products. We extract common factors from the panel data series and estimate a Factor-Augmented Vector Auto-regression for gold prices. It shows that a factor correlated to purely financial developments contributes to the model performance, in addition to factors related to gold reserves and energy prices. This paper has two main contributions. First, all factors influencing the gold market have been classified into three groups, that is, gold reserve and prices of energy products , financial market indices , global macroeconomic indicators . We can see that the effect of financial market indices and macroeconomic indicators to gold price is negative, the effect of gold reserve and prices of energy product to gold price is positive. Second, we apply the FAVAR model to analysis factors influencing gold price and the trend of gold price.
Main text
This paper main ly discusses the influence of macro-economic factors on the price of gold. All factors influencing the gold market have been classified into three groups: gold reserve and prices of energy products, financial market indices and global macro-economic indicators. FA VA R model is applied to analy ze factors which can influence gold price. In the whole, the relat ionship between gold reserve and prices of energy product and gold spot price is positive, the effect of financial ma rket indices and global macroeconomic indicators are negative. securities and fut number of investors in the gold market because of its function of hedging. However, the gold market has risk too. The price of gold will fluctuate as some relative factors do. The inunderstand the rule, improv ing the gold investment rate of return. Factors influencing the gold market include inflation rate, interest rate, exchange rate, stock price index and so on. Go ld p rice forma tion is a very complicated economic p rocess. Many factors have effects on the gold price. And the price of gold has been a problem that theorists have been exploring all the time.
Literature review
Do mestic previous research methods for this problem are mainly g rey prediction model and Markov chain combination method (Qin Sheng and Chen Yang(2010)), BP neural network model (Gu Mengjun and Zhang Zhihe 2007)) and Grey Markoff model(Qin Sheng and Chen Yang(2010)) and ARFIMA model(Lin Yu (2010)) etc. Also, long-term regression model was applied to analysis the factors influencing the gold price which can give good results about the impact on the gold price mechanism (Bai Yich i); and Qian Bingbing(2007 has selected a fuzzy time series model to determine the init ial parameters of fu zzy system, while the use of a Type-2 and Type-1 fu zzy system. Fuzzy system is a good choice for training and predict ion. To some extent, these models are accurate predictors of the gold price trend.
For the international part, there are a plethora of methodological approaches. As with all methodologies, each is confronted with its own pros and cons. The methods range fro m qualitative methods (the most commonly used methods are judge mental forecasting, intensity of-use concept and the Delphi method); cost and reserve-based methods; trend extrapolation and time-series methods (e.g. Gocht et al., 1988) ; causal or behavioral models; to the use of futures markets for price forecasting (e.g. Roche, 1995). In terms of trend extrapolation and time-series methods, they attempt to forecast by extrapolating fro m past trends of prices. In other words, they empirically evaluate trends. Time-series methods are superior to trend ext rapolation in their rigor and sophistication. However, ARIMA model prov ides marg inally better forecast results than lagged forward price model ( There are a large nu mber of papers that emphasize on theoretical analysis instead of model construction. These papers analyze many factors influencing the gold price trend and the mechanism according to economic phenomenon.However, this paper introduced a new method. Th is is Factor-aug mented VA R model, which is based on a large amount of economic variables. And we can get good results for forecasting the gold market trend.
The structure of FAVAR model
The model presented here is based on the assumption that the futures price for one maturity is driven both by the prices of the other maturit ies, and by macroeconomic shocks. The macroeconomic determinants are pro xied by unobservable factors that summarize the co mmon informat ion in a large number of time series. The joint dynamics of the observable an unobservable variables in modelled in the FA VA R model of Bernanke et al. (2008) . The general form of the FAVAR can be written as
The unobservable factors are collected in the 1 k vector t F . Eq (1) explains that the dynamics of the factors is affected by its own lags, by the vector of observables, and by the shocks. The model 1 has a variance Eq (1) can not be estimated without knowledge of t F . For that purpose, a large number t X with dimension 1 p . The dynamic factor model of Stock and Watson(2002) can then b e used to obtain t F . Th is framework assumes that the information t ime-series t X are related to the factors t F and the observed variables Y through the observation equation Here we extract three main factors to analyze the factors which influence the gold price.
The analysis method
In the first step of the estimation, we extract three co mmon factors fro m the panel dataset using principal components. The first three factors account for around 90% of the variability contained in the dataset. Tha t is global macroeconomic indicators, financial market indices, gold reserve and prices of energy products. They exhibit a high degree of persistence. The estimated autocorrelation coefficients are quite different across factors.
We break down the contribution to the loadings of each factor by three groups of series, divided into gold reserve and energy prices ( 1 F ), purely financial data ( 2 F ) and macro data ( 3 F ). The contributions to the factors differ largely across series. Energy prices provide the largest contribution to the first factor. Financial data instead account for the largest weights in the second factor. Finally, macro and financial series determine the largest fraction o spot price in the first factor, and for other two factors, it also has a strong influence. Through Table 1, 1 2 3 , , , F F F Y statistics of absolute value are less than the critical value of the absolute value of 10%. That indicate that these variables in the ADF test method have unit root, i.e. they are not stationary time series, satisfying at least integrated of 1.
Causality test
As 1 2 3 , , , F F F Yall go through the unit root test, so we made further test to see whether they have a longterm co-integration relat ionship. Here we use Grainger causality test to see their relationship. So it is concluded: energy prices, purely financial data and macro data all have causal relationship with gold price, that prove that the factors which have been thought to influence gold price have a scientific foundation.
VAR model construction
Firstly, we get three principal co mponents from all the variab les through asymptotic principal co mponents. Those are 1 2 3 , , C C C . Secondly, we get three principal co mponents from 1 X to 10 X , those are 1 2 3 , , F F F .
Then we do regression analysis based on the equation
We get the regression coefficients y b . Then we get the unobservable variables: t
as for this examp le
Y , then we standardized the data and get 1 2 3 , , F F F . The next step, 1 2 3 , , F F F are co mb ined with Y to build VAR model, wh ich can analyze the factors influencing the gold price trend. Because the AIC discipline value is the smallest, we choose four intervals for Endogenous. The VAR equation is as follows . Table 3 reports the forecast results from 2006 to 2011. Co mpared the real data with the forecast results, we can make a conclusion that the forecast results of the next year are accurate to some extent, especially the forecast result of Y .We can draw a conclusion that the
Generalized impulse response function
To analysis the effects of the factors on gold price, we made generalized impulse response analysis in the whole. That is, response of 1
Fro m the impulse response graph, we can see that the relationship between gold reserve and prices of energy product 1 gold price. The graph shows the response time path of gold prices, the response path fluctuate. In the first period, the price of gold will rise as energy prices do, but the influence is declin ing, it declined to be the weakest in the second period. It has obvious influence in the third period again. Overall, the energy price has a positive effect on gold price. It also confirms that the oil is known as "black gold". Go ld and oil both have the function of preserving and increasing the value.
Fro m the impulse response graph, we can see that the effect of 2 F to Y is negative. The response path is negative, and the influence is stable. It indicated that purely financial data have a negative influence on the gold price. Fo r examp le, if the stock price rises, the gold price will decrease. The fluctu ation of the stock market is Fro m the impu lse response graph, we can see that the effect of 3 F to Y is negative, i.e. macroeconomic factors have a negative effect on gold price. The graph shows the response time path of gold prices, the response path fluctuate. In the first period, the price of gold will descend as energy prices rise, it declined to be the strongest in the third period. The path resembles the response path of 2 F to Y .
Conclusion
In this paper, we apply a new statistical method of FA VA R to study the factors influencing the price of gold and its mechanis m, extracting three principal co mponent factors, that is, gold reserve and prices of energy products ( 1 F ), financial market indices( 2 F ), global macroeconomic indicators( 3 F ). In the whole, the relationship between gold reserve and prices of energy product ( 1 F ) and gold spot price ( Y ) is positive, the effect of 2 F to Y is negative. The response path is always negative, and the influence is stable, the effect of 3 F to Y is negative, i.e. macroeconomic factors have a negative effect on gold price. Pulse response of analysis in each part, the price the effect is the most significant. The impulse response function reflects the relation of the factors and the price of gold, so as to make a rough gold price forecast.
The results presented here can be extended in a nu mber of d irections. The model can also be used for structural economic analysis. For example, it would be used to identify monetary policy shocks as in Bernanke et al. (2005) . The factors could be used to identify the impact of gold demand and supply shocks. In this sense, it would be important to understand what role purely financial market variab les can play for the persistence and magnitude of the estimated shocks.
